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This guideline outline general principles the HIA a~~idarr t0 k 

acceptable almts of process validation for the preparation of 

hunm and animl drug prcducts and medical &vices. 

II. SaxE _ 

This guideline is issued under Section 10.90 (21 CFB 10.90) and is 

applicable to @e manufacture of pharmWeuticals and medical 

devices. It states principles and practices of general 

applicability that are not legal reqtirementcr but are aaccptabfa to 

the FDA. A person may rely upon this guideline with the assuram 

of its acceptability to FM, or nray folb different procedures. 

When different procedures are used, a person my, but is not 

required to, discuss the Rlatter in advance with FM to prevent the 

expenditure of money and effort an activities that ney later be 

determined to be unacceptable. In short, this guideline lists 

principles and practices which are aoceptabll~ Lo the FDA for the 

process validation of drug products am3 m&ical devices: it does 

not list the principles and practices that mst, in all instances, 

be used to canply with law. 
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1 This guidelim my be amenda ftCm tirPc to time. Interested 
: 

perma afe invited to a&nit c0arnsnts al this &aumt and any 

subsequent rwision6. witten cammnto should be mhitted to the 

bckets Htm@gment Bran& ~UFA-30S)I ppod and Drug Ibrfnistratim, 

Roan d-62, 5600 ?irharr tare, Mckville, Rwyland 20857. Wceivd 

cx3mrents any be seen in that office betmen 9 a.m. and 4 p.m., - 

mnday thrawgh Riday. 

III. 1-m 

Process validation is a requirwnt of the Cutrcnt oood 

Manufacturing Practices Regulations for Pinifhcd Pbmmceuticals, . 
21 CFR Parts 210 and 2ll, and of the Good ~factuting Practice 

wulations for Wid ~cvices~ 21 CFR Part 820, and therefore, is 

applicable to the m3nufacture Of pharwraceuticalr and medical 

Qviczs. 

Several firm have askad FM for specific guidatm on what FDA 

expects firms to do to assure CaapliamX with the requirements for 

proass validation. This guidelim disc&es proa!ss validation 

elements and concepts that arc considered by FDA as acceptable 

parts of a validation program. ?lae amstituents of validation 

presented in this docment are not intended to be all-inclusive. 

R)A rmzes that, because of the great variety of medical 

products (drug products and medical dWiCeS), processes and 
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mamfacturing facilities, it is not possible to state in me 

tint all of the spcific validation elements that are 

applicable + Several broad amcepts, hcmver, have general 

applicability which munufacturcrt can use zRlomsfully as a guide 

in validating a ararrutacturing process. Although the particular 

requitamts of process vali*tion will vary aasrding to such 
factors as the Mture Of the medical product (e.g., sterile vs 

non-sterile) and the amplexity of te process, the broad concepts 

stated -in this docunent have general applicability and provide an 

accept*le framewtk for building a awnprehensive a=roach to 

process validation. 

IkfinitiofS 

frrstallation qualification - Establishing awrfidem that process 
* 

equipant and ancillary system an capable of consistently 

operating within estcrblishsd liaits and tolerances. 

Process performarm qUalifiCMOn - Establishing CQnfidence that 

the process is effective and reproducible. 

product perforuance qualifbkion - Establishing amffdence thtoogh 

appropriate testing that the finish& product produced by a 

specified process meets all release requirements fdt functionality 

and safety. 
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. R o e p h c tiv(c~  o a lid a tfo n  - V a l idatia r  a m h c te d  pr ior  to  th e  

bitt t ibution o f ei the r  a  n e w  p fa d u c t, o r  p roduc t m a &  u n d e r  a  

rc~ ised m a n u fac tu r ing  pmcess , w h e r e  th e  revis ions m a y  a ffec t th e  

prahc t@ 8  charac teristics. 

& trm p e c t$ v e  va l idat ion - V a H d a tio n  o f a  p roms  fo r  a  p roduc t 

a l ready  in  d is trib u tio n  b a s e d  u p o n  accmu la tcd  p roduc tio n , test ing 

a n d  a m tto l  d a ta . 

V a l idatio n  -  E stabl ish ing d o c u m e n te d  ev idence  wh ich  prov ides  a  h igh  

& g r e e  o f assaxanm th a t a  spec i fic p rocess  w ill ams is te n tly 

p roduce  a  produc t m tin g  its p m - d e te rm ined  spec i fica tions  a n d  

qua l i ty a ttrib u tes . 

V a l idat ion p ra toco l  -  A  wri t ten p lan  stat ing h m  va l ida tio n  w ill b e  

a d b c te d , inc lud ing tes t ~ r a m e ters , p roduc t charac teristics, 

produc tio n  e q u i p a t, a n d  dec is ion po in ts o n  w h a t cons titu tes  

a e p tcrb l t tes t resu l ts. 

W o r s t case  - A  se t o f cmd i tions  enampass ing  uFpcr  a n d  lower  

process ing  l inks a n d  circwtstanccs, inc lud ing those  wi th in 

s tandard  ope ra tin g  p rocedures , wh ich  pose  th e  g rea tes t chaxe  o f 

p rocess  or  p r o & t fa i lu re  w h e n  canpa red  to  i dea l  cond i tions . S u c h  

a m d i tions  d o  n o t necessar i ly  i nduce  p roduc t o r  p rocess  fa i lure.  

- 6  

i -  
I _  ; 

I I 
I 



Assurana of prcduct quality is derived fraa careful attention to a 

nurber of factors including selection of quality wrts and 

mterials, a&quate product and process design, control of the 

process~ and ilpprocess and end-product testing. put to the 

amplexity of t&y’s Rledical prabcts, routine end-product testing 
I 

. alow often is not arfficient to assure product quality for several 

reasons. $cm end-product tests have liraited sensitivity.1 In 

some cases, destructive testing would be required to show that the 

nrarwfacturing process was adequate, and in other situations 

end-product testing &es rrot reveal all variations that my occur 

in the pro&act that may impact on safety and effeCtiVeneSS.2 

The basic principles of quality assurance have as their goa1 the 

production of articles that are fit for their intended use. These 

1 For example, usp XXI states: ‘No sampling plan for awlying 
sterility tests to a specified proportion of discrete units 
selected ftaDI a sterilization load is capable of titrating with 
canplctc assurcMcc that all of the untested units arc in fact 
sterile.’ 

2 As an exaI@t, in one instand a visual inspection failed to detect 
a defective structural weld which resulted in the failure of an 
infant warner. The defect cold only have been detected by using 
destructive testing or expensive test equimnt. 
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. . . principles may k stated as follows: (1) qamlity, safety, a?ti 

effe&iveness nust be designed and built into the p&act; (2) 

quality cannot be inspected or testd into the finished pro&t; 

and (3) each step of the manufacturing procrss aust be amtrollcd 

to wxbnitt the probability that the finished pro&ct meets all 
. 

quality and design specifications. Pr#rss validation is a key 

element in aswing that these quality asswarm goal0 are met. 

It is thraugh careful design and validation of both the procxss and 

process controls that a pmufacturcr can establish a high degree of 

confidence that all mnufacturcd units frcm suaxssive lots will be 

acceptable. Successfully validating a proaw may rehce the 

dependence upa, intensive in-process and finished produet testing. 

It should be noted that in most all cases, end-product testing 
plays a major role in assuring that quality assuram gkWs are 

met: i.e., validation and end-product testing are not mutuafly 

exclusive. 

The FDA defines promss validation as follows: 

Process validation is establishing docmented evi&nm which 

provides a high degree of assurance that a specific process will 

consistently produce a product meting its pre-determined 

specifications and quality characteristics. 
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It is bfqortant that the manufacturer prepare a written validation 

protocol which specifies the procedure (and tests) to he mndumd ’ 

and the data to be mllected. The purpose for which dab are 

collected rust be clear, the data lust reflect facts and be 

collected carefully and aaamtely. Ihc protwol should specify a 

sufficient mm&r of replicati proas rims to ckamstratcr 

reproducibility and provide an accurate measure of varilrbility 

anon9 suazessive ruts. l%e test conditions for tkse runs shculd 

encanpas upper and lower processing limits and ciramstances, 

including those within standard operating procedures, which puse 

the greatest chance of process or product failure oenpared to ideal . 
cmditions: such conditions have beam@ widely Knin as %xxst 

case” conditions. (They are sanetimes called %ost appropriate 

challenge’ conditions. ) validation cbcummtation sbmld Jnclude 

evidence of the suitability of materials and the perfonnanak and 

reliability of equiprent and system. 

Key process variables should be monitored and docmented. Analysis 

of the data collected fraa mnitoring will establish the 

variability of process parameters for individual runs and will 

establish whether or not the equipment and process antrols are 

adequate to asSure that product specifications are Wt. 
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Finished product and in-process test data can be of valu+ in c 

process validation, particularly in thorn situation tire quality 

attributes and variabilities cm be readily meanrred. I&em 

finish& (or in-ptocxss) testing cannot adequately mmsuce atrtain 

attributes, process validatiorr should be de&ad priutily frcn 

qualification of each system usal in production and fran 

consideration of the interaction of the variaus systenrr. 

Process validation is required, in both genecal and specific term, 

by the Current Good Manufacturing Practice F4agulatiom for Finished 

Pharmceuticals, 21 CFR Parts 210 and 211. Fxwplcs of sub 

requirements are listed belw for infonnWi0nal pumr and are 

mt all-inclusive. . 

A requirement for proass validation is set forth in general tenor 

in section 211.100 - Written procedures; deviations - which 

states, in part: 

‘There shall be written procedures for production and proam 

control designed to assure that the drug productr have the 

identity, strength, quality, and purity they purport or are 

represented to possess.’ 
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Several sections of ‘the WIP regulations state4mlidation 

recpirrments in nctre specific Lcrm. Excerpts from some of 

these sections ate: 

Smdion 2ll.ll0, SaqQing and testing of in-process 

wterials and drug praWts. 

(a) ’ . . . .amttol prdutes shall be est&lished to mnitor the 

output and vALIDAl the perfotYrance of those manufacturing 

processes that my be responsible for causing variability in the 

characteristics of in-process material and the drug pm&L9 

kmphasis added) 

Section 211.113, Cartrdl of iYfcr&fological Contimhtion. 

(b) ‘Appropriate mitten procedures, designed to ‘prevent 

microbiological contamination of drug products purporting to be 

sterile, shall be established and followed. Such procedurcr; 
shall include VALIDNPION of any sterilization process.D 

(emphasis added) 

VI. Q!P RSXlLATION PCIR mEAL DEVICE 

Process validation is required by the medical device G4P 

Regulations, 21 CFR Part 820. Section 820.5 requires every 

finished device manufacturer to: 
0 . ..prepare and implement a quality assurance program that is 

appropriate to the specific device manufactured.. . . 

-9- 



. ’ 
. 

section 82OAn) &firm qmlity agsutanm as: 

0.. .all actlvlticn neasSW to Verify awrfidefm in the quality 

of the process used to manufacture a finished device. 0 

When a=licMe to a specific pcacemr process validation is an 

essential clmmt in establishing confidence th8t a proam w ill 

amsisthntly praha a product rretinq the designed quality 

characteristics. 

A generally stated requirement for process Validation is amtained 

in tiiOn 820.100: 

Written mnufacturing spcificationt and pro#ssing procedures 

shall be established, implemented, and controlled to assure that 

the &vice conforms to its origin81 &sign or any approved 

changes in that &sign.’ 

Validation is an essential elemmt in the establishment and 

i@5nentation of a process procedure, as well as in determining 

&at process cmtrols are required in order to assure amformance 

to spe!cificationS. 

section 820.100(a)(l) states: 
l . . xcmtrol measures shall be established t0 assure that the 

design basis for the device, components and packaging is 

correctly translated into approved specifications.’ 
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Validation is arj essential control for assuring that the 

spedficatiorrr for the device and mnufcr;autifbg process are 

adequate to produa a &vios that will conform to the approved 

design characteristics. 

VII. mELImawaeMsIDwm - 

A manufacturer should evaluate all fa&ors that affect product 

quality hen designing and undertaking a process validation study. 

These factors my vary considerably among different products and 

manufacturing technologies and could include, for example, 

ampent specifications, air and uater handling system, 

enviromental controls, equipncnt hnctiOnS~ and process control 

cpetations. ND single approach to process validation will be 

appropriate and canplcte if8 all cases: however, the follwing 

quality adtivities shld be undertaken in mst situations. 

Wing the research and development (F&D) phase, the desired 

product should be careftily defined in terns of its 

characteristics, such as physical, &m&al, electrical and 
. 
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. performarm characteristics.3 It is important to translate the 

produet characteristics into specifications as a basis for 

descriptim and cmtrol of the product. 

&cumntrtim of changes m& &ring Qvelopncnt, provide . 

trace&ility which Can later be used to pinpoint solutions to 

future prcblems. 

‘Ihe product*s end use should be a determining factor in the 

developnent of product (and ccxnponent) characteristics and 

specifications. All pertinent aspects of the product which @act . 
on safety and effectiveness should be considered. Thtse aspects 

3 for exauple, in the case of a aanpressed tablet, physical 
characteri$tics would include size, weight, hardness, am3 frekcm 
fran &fec&, such as cagqing and splitting. Chankal 
cbaracteriatics would include quantitative formlatiorrlpotencyncyt 
performna characteristics may include bioavailability (refleclcd 
by disintqration and dissolution). In the case of blood tubing, 
physical attributes weld include internal and extcrml diameters, 
length and color. Chemical characteristics would include raw 

F neterial fumulatfon. Mechanical properties weld include hardness 
and tensile strength; performance characteristics would include 
biocanpatibility and chrability. 
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include perfOMlbM?C, reliability and Stability. -ptSble ran9c) 

or limits sbald be establi~hcd for each charactetistic to Set up 

allowable variation3 .’ these ranges should be expressed in 

readily measurable terns. 

‘I& validity of aazeptana specifications should be verified 

through testing and challenge of the product on a sound scientific 

basis &ring the initial developmt and production phase. 

. 
mce a specification is demonstrated as acceptable it is important 

that any changes to the spcification be uade in aazordance with 

-ted change control procedures. 

VIII. l!Umms OF PIIDCESS CIVIL . 
A. ptcspective Validation . 

prcqective validation includes thabe considerations that should be 

made before an entirely new product is introduced by a firm or when 

there is a change in the mmufacturing process which my affect the 

product~s characteristics, such as uniformity and identity. I¶ae 

following are considered as key elements of prospective validation. 

4 For exampler in order to assure that an oral, ophthalmic, or 
parenteral solution has an acceptable pH, a specification may be 
established by which a lot is released only if it has been shorn to 
have a pH within a narrma established range. For a device, a 
specification for the electrical resistance of a pacemaker lead 
would be established so that the lead would be acceptable only if 
the resistance was within a specified range. 

-13- 



1. Dqmnent and Process : 
‘Ihe quipnent and processks) sharld be designed and/or select& 

so that product specifications arc consistently achieve& mit 

should be c%ne with the participation of all appropriate groups 

that are concerned with assuring a quality pro&et, e.g.# 

engineering design, production operatiom,~and quality assit- 

personnel. 

a. Wuimmt: Installation Qualification 

Installation qualification studies estabMh amffdena that 

the process equipnent and ancillary system are capable of 

amsistently operating within established Waits and 

tokerances. After process equipnent is designed or 

mkted, it should be evaluated and tested to verify that 

it is capable of operating satisfactorily within the 
. 

operating limits required by the procd Thit phafa of 

validation includes examination Of ecpipent dcSignr 

determination of calibration; maintenance, and adjustnmt. 

requirements; and identifying critical equipnent features 

that could affect the process and prokt. Information 

cbtained frua these studies should be 

written procedures covering equipncnt 

mintemnce, mnitoring, and control. 

usd to establish 

calibration, 

5 Emqles of equiprent performance characteristics which may 
be measured include twrature and pressure of injection 
mlding mcbines , uniformity of speed for mixers, 
tmperature, speed and pressure for packaging machines, and 
temperature and pressure of sterilization hahers. 



. 
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In assessing the suitability of a given piara of eguiw, 

it is usually insufficient to rely solely upon m 

representation of the equipRcnt supplier, or upm 

experkencs in producing 8~lllc other pro&cLG Sound 

theoretical and practical engineering principles and 

considerations are a first step in the assesmnt . 

It is important that equipment qualification rimlate actual 

prcduction conditions, includirq those which are %orst 

-m3e' situations. 

6 me ilnportance of assessing equiprent suitrrbimy bMed uporr 
hew it will be used to attain desird pro&& attributes is 
illustrated in the case of deionizert used to produa 
Purified Water, Usp. In 0M cam, a fin used mch mter to 
make a topical drug p&u& solution Wch, in view of its 
intended use, should have been free fra cbjectiomble 
aWruxganisms. Bowever, theproductmsfamd~k 
contaminated with a psthogenic microorgania. lhs awent 
cause of the problem was failure to assess the perfomnw 
of the &ionizer frcm a microbiological standpoint. Zt i8 
fairly well r~i2ed that the deicnizers are prone to 
build-up of raicroorganisms-especially if the flaf rates are 
low and the deionizers are not recharged and sanitized at, 
suitable intervals. l’herefore, these factor8 should haul, 
been considered. In this case, however, the firm relied 
upon the representatim of the equipasnt itself, nady the 
‘recharge’ (i.e., condrctivity 1 indicator, to signal the 
time for regeneration and cleaning. Considering the desifed 
pmbct characteristics, the firm should have determined the 
need for such procedures based upon pre-use testing, takin¶ 
into aammt such factors as the length of tiae the 
equipumt could produce deionized water of aazeptable 
quality, flow rate, temperature, raw water quality, 
frequency of use, and surface area Of deionizing rdns. 
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Tksts and challenges thauLd be repeated a staff ieicnt nuabr 

of the8 to assure reliable and wanin#ul reaulis. AU 

accept* criteria mast be met during the test or 
challenge. IfMytest0rchallengesha!mthatthe 

equipmnt does not petfora within its spmifications, M 

evaluation shaald be performd to identify the cause of the 

fai2ure. Correction should be made and additional test 

- 

runs pexfonmd, as rmded, to vtrify that the quipnent 

performs within specifications. The observed ,variability of 

the equipment betweem and within runs can be usa as a basis 

for determining the total nu&er of trials selected for the 
. 

subsequent perfonmrm qualification studies Of the 

prCpS8.' 

Cws the equipnant configuration and parforrancrc 

characteristics are established and qualified, they stmuld 

be dcmmented. The installation qualification should 

in&u& a review of pertinent mainteMnoc procedures, repair 

parts lists, and calibration methods for each piece of 

equPp#nt. The objective is to assure that all repairs can 

be perform4 in such a bay that will not affact the 

7 For example, the MHI Q&Mine for Industrial Ethylene 
oxide Sterilization of Medical bevices approved 2 Dece&x 
1981, states : The performance qualification should include 
a mfni)nun of 3 successful, planned qualification runs, in 
which all of the acceptance criteria are met.. . . . (5.3.1.2.). 
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chamteristics of material processed after the repair. In 

addStim, special pmt-repair cleaning and calibration 

requirmmts should be developed to prevent inadvertent 

aemfacture a of mn-ccnforming prohrct. Planning tiring 

the qualification @se can prevent amfusiun during 

merge& repairs which could 1-d Ip UOI of the wrwrg 

replacement part. 

b. Pqocess: Pcrfornwm Qmlification 

m porposc of pcrformmcs qualification i8 to provide 

rigorous testing to dernorrstrate the effectiveness and 

repm3wibil~ty of the process. In enterins the perforlancs 

qualification phaA of validation, it is understood that the 

prcmss specifications have been established and essentially 

proven acmptable thraqh laboratory or other trial methods 

and that the aquipncnt has been judgd amptable m the 

basis of suitable installation studies. 

mch process should be defined and &scribed with sufficient 

specificity so t+t urt+oyees understand what is required. 

-17- 
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. Parts OP i5x qrazess which my vary 90 as to affect 

inpartmt pro&t quality should be cha1hged? 

In &allenging a ptozess to assess its adequaq, it is 

inportant that challenge conditions silwlate thaw that vi11 

be enamttred &ring actual produczion, including kxst 

cash0 amditioas. The challenges should be repeatcd enough 

timas to assure that the results are meaningful and 

cotilistent . 

8 mr example, in electroplating the mtal case of an 
inpbntable paxmaker, the significant procem steps to 
define, describe, and challtngc include establitint and 
cmtro$ of current &nsity and tcnpcrature values for 
as@r&g adequate cartposition of electrolyte and for 
as ring cleanliness of the metal to be plated. In the 
&ju4dta of piwenteral solutions by aseptic filling, the 
sigtiificant aseptic filling pr0Cess stccpr to &fine and 
&lenge sharld include the starilization md 
depymgenation Of containers/closures, sterilization of 
solutions, filling equipment and product amtact surfaces, 
and the filling and closing of containers. 
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. Each specific manufacbring pmcess dmuld be appropriately 

qualified and validated. Them is an inherent danger in 

relying on what are perceived to be sindlarities between 

P~ucW processes, and quipmt w ithart appropriate 

challenge.g 

c. Pmhct: Perforlmna Qlmlification 

for purposes of this guideline, product perfomnce 

quailification activities a*ly only to a tadical devices. 

These steps should be viewed as pre-production quality 

as91Llranm activities . 

9 For ewle, in the production of a ampressed tablet, a 
fit@  my switch fran am trp o f granulation blender to 
anc+thqr with the errmmus assmqkion that bbth types have 
sin&lqr perfomanca characteristics, an& therefore, 
gr*u)lation aixing t ines and prcmdures need nut be 
altared. Rouever, if the blenders are substantially 
di&ferent, use of the new blender w ith  procedures used for 
the previous blender may result in a granulation with poor 
co#ent uniformity. Th is, in turn, my lead to tablets 
haNng significantly differing potencies. Th is situation 
uey be averted if the quality assurance system detects the 
e@ip#nt change in the first place, challenges the blender 
penfornsnac, precipitates a rwalidation of the process, and 
in$tiates aFgtopr,iate changes. In this example, 
reval$&tion amprises .installation qualification of the new 
@*rat and petformana qualification of the process 
intended for use in the new blender. 

-19- 
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Befotc teaching the conclusion that a process has been 
: 

suc#csrrfully validated, it is necessary to demnstrate that 

the spacificd process has not adversely affected the 

finhMd prahcl. Where psiblc, product perforumce 

qualifkatia! testing should include petfomimm testing 

m&r cmditions that sinulate actual use. Product 

performance qualification testing should be con&cted using 

praht manufactured fran the sam type of production 

equipment, *hods and procedures that will be used for 

routine production. cxherwise, the qualified product may 

not be representative .of production units and cmmot be us& 

as evidena3 that the mmufacturing process will pro&m a 

pro&t that meets the pre-detemined specification and 

quality attributes.l* 

. 

10 Rx example, a mnufacturer of heart valves r-iv& 
zF= that the valve-support structure was fracturing 

Investigation by the manufacturer revealed that 
all lpaterhl and ‘dimensional specifications had hem met but 
the production machining process’created microgaoQic 
scratches on the valve su~rting wireform. These scratdtes 
CZUJW &al fatigue and subsequent fracture. Omprehensive 
fatigqe testing of production units under simulated use 
cunditions could have detected the process dcficieney. 

In an&her example, a manufacturer recalled insulin syringes 
becwse of canplaints that the needles were clogged. 
Investigation revealed that the needles were clogged by 
siri- oil which was employed as a lubricant during 
mamfircturing. Investigation further revealed that the 
method used to extract the silicone oil was only partially 
effective. Although visual inspection of the syringes 
seen& to support that the cleaning method was effective, 
actual use proved otherwise. 
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. After actual production units have succtifully pmsal pmduct 

perfornBna qualification, a form1 technical review should be 

conducted am3 should include: 

of test uethods used to 
approved spscifications. 

of the spbfication change 

actual qualified product. 

Determination of the validity 

determine calqliam with the 

Detenuimtion of the adequacy 

control progrim. 

0 

0 

0 

2. 

*risen of the approved product specifications and the 

Sym to Assure Tfmtly RevalidatiOn 

There hauld be a quality assure system in place which 

requites revalidation whenever there 8re changes tn packaging, 

fomlation, equipment, or processes which carld inpact an 

product effectiveness or p&u& characteristics, and whenever 

there are changes in praduct characteristics. Mthcnmre, when 

a change! is We in raw material supplier, the manufacturer 

should consider subtle, potentially adverse differences in the 

raw material characteristics. A deternrinatim of adverse 

diff er@nces in raw material indicates a need to tevalidate the 

process. 
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m \(~y af detecting the kind of changes that shauld initiate 

revalidation is the use of tests ti UWxXb of analysis which 

are capable of masuring characteristics which say vrry. such 

tests and mthads usually yield specific results which go beyml 

the mere pass/fail basis, thereby detwting variations within 

product and process specifimtions and allwing determination of 

whether a process is slipping out of control. 

The quality assurancc procedures shtsld establish the 

circunkstarnces under which revalidatian is required. These may 

be based upcm equipPent, ptaxss, and product performnab 

observed during the initial validation &all- studies. It iS 

desirabla to desigmte individuab who have the tespmsibility 

to review product, process, cquipacnt and personnel ChMgcrr to 

determine if and when ttvalidation is warranted. 

. 
The extent of revalidation will depend upon the nature of th 

changes and hew they impact up different aspects of praducticm 

that had previously been validated. It may not be necemiry to 

revaliduk a process fran scratch merely beaWe a given 

circumstance has changed. However, it is inportant to carefully 

assess the nature of the change to determine potential ripple 

effects and what needs to be considered as part Of revalidation. 
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3. Dcxmpntatia3 

It is essential that the validation program ir doamented-W 

that the t3ocmentation is properly Iwintained. &proval and 

release of the process for use in rakh mrmufacturing should 

k bmd ~uput a teviw of all the validation docmenutim, 

including data fran the equiprmt qualification, promos 

, performaWe qualification, rud product&ackage t&thq to ensure 

umpatibility with the promzss. 

Fbr routine production, it is inportant to adequately record 

process cletails (e.g., time, tcaparature, quiprcnt used) and to 

record any changes which have oaarred. A maintenatm lug can 

be useful in performing failure investigations cmceming a 

spcif ic manufacturing lot. Validation data (along with 

specific test data) my also determine expwztd vat- in 

. product or equipment cbaracteristicr. 

B. Retrwxf$tivc Proam Validation 

In SDIAC cases a product may have been cm the market witbut 

sufficient premrket process validation. In these cases, it may be 

possible to validate, in some IrEasure, the adequacy of the process 

by examination of acmnulated test data on the product and records 

of the mnufacturing procedures used. 

Retrospective validation can also be Useful to augment initial 

prenarket prospective validation for new products or changed 

processes. In such cases, preliminary prospective validation 
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. should Mvc been rruffknt to warrant product mrketing. cu 

additional data is gatherd aI praduction Gts, mch data can be 

used to build amfidence in the adequacy of the process. 

Qmvcrely, micb data my indicate a declining &i&m in the 

pf0cesstia cammmiab need for corrective changes. 

Ttst data my be useful only if the methods and results are 

adequately specific. As with prospective validation, it my be 

insufficient to assess the proam solely an the bsis of lot by 

lot &fomance to specifications if test results are merely 

expressed in term of pass/fail. Specific results, cm the other 

hand, can be statistically analyzed and a determinatim can be abade 

Of What Variance in data cM be expected. It i8 iaportant to 

maintain rcoords which dcsctibe the operating characteristics of 

the process, e.g., tim, tenparature, hunidfty, and equipacnt 

settings. ll WItnever test data are used to bmstrate 

ccnfomamat to specific8tionsr it is inportant that the test 

methodalaqy be qmlified to assure that test results are objective 

and accurate. 

11 le, sterilizer tim? and temperature data collected on 
equipnent found to be accurate and precise could 
that process paramters had been reliably delivered to 

previou4y proces& loads. & retrospective qualification of the 
equipnenb c?mld be performd to demnstratc that the recorded data 
represwed conditions that were uniform throughout the chamber and 
that pro&c& load configurations, personnel practices, initial 
temperat#re, and other variables had been adequately controlled 
during tihe Iearlier runs. 
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&I 8oob case, a dmg pfductk nm%al &Vice may be manufactured 

individually ot on a one-tfrr barit. Tk v of pros~iw or 

rettcqmctfve valfdation as it relates to them situations may have 

linftod 8pplliability, am3 data obtained during the mnufactucing 

‘iknd assubly ptocess ny be wad in conjunction with product 

testing to demmstrate that the instant run yielded a finished 

product mSing all of its specifications and quality f 
characteristics. such evaluation of data ti product testing would 

be expkted to be nuch mrc htensive than the usual situation 

where nora telianm would be placed on prospective validation. 

-  c 

6068c 

-25 

. . . - : 


